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High-pressure synthesis of high-entropy chalcogenides with pyrite-type structure
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Inspired by the high entropy effect (expected and unexpected changes in
properties due to equimolar solid solutions of multiple elements), which has been reported to
significantly improve functional properties in alloys, metal-sulfides and metal-selenides with a
pyrite structure have been developed. Its" high entropy effect was verified. Metal sulfides and
metal selenides containing equal amounts of four or more 3d4d transition metals were synthesized by
a high-pressure synthesis method that suppresses volatilization of sulfur and selenium and allows
rapid cooling from high temperatures. It was found that a uniform solid solution is formed when
there is no significant difference in ion size. At the same time, the crystal structure, electrical
conductivity, magnetism, etc. were investigated and compared with the parent material.
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